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To alt whom it may concern: 

Be it known that we, THomas A. EDISON, 
residing at Llewellyn Park, in the county of 
Essex and State of New Jersey, and CHARLES 
M. JOHNSON, residing at Redhill, in the county 
of Surrey, England, citizens of the United 
States, have invented certain new and use- 
ful Improvements in Expanding Pulleys, of 
which the following is a specification. 

Our invention relates to various new and 
useful improvements in expanding pulleys 
adapted to convert a uniform velocity of a 
driving-shaft into varying velocities of a 
driven belt or to convert the uniform velocity 
of a driving-belt into varying velocities of a 
driven shaft. 

The object of the invention is to provide 
an improved construction of expansible pulley 
which will be possessed of great rigidity and 
wherein the working diameter may be quickly 
and easily varied. 

The invention preferably comprises two of 
the improved expansible pulleys arranged on 
parallel shafts and connected by a belt, where- 
by power will be transmitted from one shaft to 
the other. When two expansible pulleys are 
employed, the invention comprises devices 
for simultaneously varying their working di- 
ameters in inverse directions, whereby the 
relative speeds of rotation of the shafts will 
be changed. If a crossed belt is employed, 
when two expansible pulleys are used, with 
devices for simultaneously operating them, 
the belt will be maintained uniformly tight 
irrespective of the changes in the diameter 
of the two pulleys, since the increase in di- 
ameter of one will exactly compensate for the 
decrease in the diameter of the other. 

The invention also comprises means for 
tightening the belt when necessary and for 
keeping it in a tight condition. 

In carrying out our invention we employan 
expansible pulley comprising, essentially, two 
intercalated cones movable toward and away 
from each other and each consisting of a se- 
vies of ribs or bars which are connected at 
their outer or enlarged ends to tapering 
sheaths, into which work the bars or ribs of 
the companion cone, and means being pro- 
vided to shift the cones relatively. When 


Serial No. 714,340. (No model.) 


pansible pulleys arranged on parallel shafts, 
one conical section of each pulley will be sta- 
tionary with respect to the shaft, the other _ 
being movable longitudinally thereon, but 55 ~ 
rotating therewith. Weemploy a rock-shaft 
extending at right angles to the driving and 
driven shafts and carrying arms which are 
connected with the movable conical section 

of each expansible pulley. The movable sec- 60 
tion of one expansible pulley is arranged 
with respect to the corresponding section of 
the other so that when movement of both 
takes place in one direction by the operation 

of the rock-shaft the working diameter of one 65 | 
pulley will be increased, while the working 
diameter of the other will be decreased. Not 
only will this provide for changes in the 
speed of the belt, but in effecting a speed 
change the belt will be shifted always parallel 70 
to the plane of its driving movement, whereby 

if a crossed belt is used it will always be 
maintained tight. 

When the invention comprises additional 
means for tightening the belt, we hang the 75 
rock-shaft from the driving and driven shafts 
and support one of the latter by a pair of 
links depending from a power-shaft or work- 
shaft, whereby the former may move radially 
with respect to the other. Power iscommu- 80 
nicated between these two shafts by suitable 
gearing which is unaffected by the radial 
movements—as, for example, by two engaging 
gears. In this way the two shafts carrying 
the expansible pulleys may be moved later- 85 
ally with respect to each other to secure the 
proper tension of the belt without affecting 
the transmission of power either to or from 
the expansible pulleys or to or from each 
other. go 

_In order that our invention may be better 
understood, attention is directed to the ac- 
companying drawings, forming a part of this 
specification, and in which— 

Figure lisa plan of an apparatus illus- 9% 
trating an embodimentof our invention,show- 
ing two shafts carrying the two conical pul- 
leys with means for simultaneously adjust- 
ing them and showing in dotted and full lines 
the extreme position of the conical sections. 100 
In this view the chain-line illustrates the po- 


the invention comprises a pair of these ex- | sition of the belt when the expansible pul- 
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leys are in the position shown in full lines, 
while the dotted line illustrates the position 
of the belt when the sections of the expansi- 
ble pulleys are in the position shown in dot- 
ted lines. Fig. 2 isa side elevation illustrat- 
ing a power or work shaft and showing the 
preferred means for effecting the adjustment 
of the belt; Fig. 3, a section on the line 3 3 
of Fig. 2, showing only a portion of one of 
the expansible pulleys; Fig. 4, a longitudi- 
nal section through the shaft A of Figs. land 
2, and Fig. 5 a plan view showing the conical 
sections C and D relatively separated. 

In all of the above views corresponding 
parts are represented by the same letters. of 
reference. 

A and B represent the two shafts, the for- 
mer being the driving-shaft and the latter 
the driven shaft. Each shaft carries an ex- 
panding pulley formed of two opposed con- 
ical members CD and EF. In the embodi- 
ment of the invention illustrated in the draw- 
ings each conical member is formed of a num- 
ber of bars or ribs which constitute the con- 
ical surface, the bars of one member being 
intercalated between those of the other mem- 
ber of the pulley, the points of intersection 
forming,substantially, a V-groove, at the bot- 
tom of which the belt or band engages. The 
cones are carried upon their respective shafts 
insuch a manner that one member of each pair 
is fixed thereupon and the other member ca- 
pable of adjustment by axial movement upon 
the shaft. The members C and Fin the pres- 
ent case are adjustable, and the members D 
and E arestationary. The axial adjustment 
of the conical members C and F is in the ex- 
ample illustrated effected simultaneously by 
connections operated from a rock-shaft G in 
such a manner that the belt travels axially 
parallel to itself and remains uniformly tight 
for all the attainable velocity ratios of the 
shafts Aand B,as will be presently explained. 

Regarding the preferred constructional de- 
tails of the expansible pulleys, each set of the 
ribs or bars C, D, E, and F is supported at 
its larger circumference by a conical sheath 
C', D', E’, and i’, respectively. The sheaths 
of each conical member will, when the pulley 
is expanded, receive and cover the inner ex- 
tremities of the companion members, as will 
be obvious. The inner extremities of the 
bars or ribs C unite to form or are secured to 
a sleeve C®, and the inner end of the sheath 
C’ is supported by a boss C*, both the boss 0? 
and sleeve C3 being free to move axially upon 
the shaft A, but either or both being rota- 
tively driven from the shaft in any suitable 
way,asfromafeather A’. Thesleeve.C* ter- 
minates at Cin a collar, the purpose of which 
will beexplained. Theinner ends of the bars 
or ribs D of the other conical member unite 
to form a boss D*, which is keyed or other- 
wise fixed to the shaft A, and the other ends 
are secured to the sheath D’, whose smaller 
diameter forms or is connected to the collar 
D*, Thesleeve C? works within the collar D®, 


641,281 


but may be driven therefrom, if desired, by 
a key or feather a, as shown in Figs. 4 and 5. 
The bars C are thus driven from the shaft at 
the boss C? and at the sleeve C® through the 
feather A’, andthe bars D are driven through 
the boss D®, either alone or in connection with 
a driving connection from the sleeve C® at 
the collar D?. 

The pulley carried by the shaft B is similar 
in construction to that.on the shaft A, except 
that the bars E being fixed and the bars F 
adjustable axially the inner ends of the 
former terminate in a boss (not shown) fixed 
to the shaft instead of in a movable sleeve, 
while the sleeve F? at the small end of the 
sheath F’ is capable of axial movement, as is 
also a sleeve (not shown) in which the inner 
ends of the bars F terminate. 

The adjusting device for shifting the mov- 
able sections of each expansible pulley with 
respect to the stationary sections thereof com- 
prises a rock-shaft G, operated by a hand-le- 
ver G' and carrying a sleeve H, splined to the 
shaft on a feather H*, and a second sleeve J, 
fixed tosaid shaft. Hachof thesesleeves car- 
ries a pair of arms Ii’ H’ and J’ J’, respec- 
tively. The arms H’ are pivoted to projec- 
tions L’on a sleeve L, arranged to slide upon 
the shaft A, the latter rotating freely within 
it. The sleeve L engages the end of the col- 
lar C4, so as to impart axial movement there- 
to without interfering with the rotation there- 
of. Ifdesired,an antifriction-bearing may be 
interposed between the collar and sleeve. A 


similar connection is provided by a sleeve K, 


having projections K’, within which the arms 
J’ are pivoted, the said sleeve K engaging 
with and moving the sleeve F* of the movable 
member of the expansible pulley on the shaft 
B. Therock-shaft G will be thus supported 
from the shafts A and B through the links 
H’ and J’. It is guided at its ends in bear- 
ings M and Q, as shown more particularly in 
Fig. 3, whereby a. slight rise and fall of the 
shaft will be permitted. The bearing-box 
for the rock-shaft G, working in the bearing 
M, is shown at M’, Fig. 2. The shaft A in this 
instance is suspended by links 0 6, as. shown 
in Fig. 4, from a power or work shaft O, from 
which itis driven or which it itself drives, 
preferably, by toothed gearing O' O*,as shown. 
By suspending the shaft A from the power or 
work shaft O by means of links 0 0, as ex- 
plained, the shaft A may be swung relatively 
to tighten or loosen the belt, the extreme po- 
sitions of the shaft being indicated in Fig. 2 
by the reference-letters A? and A®. 

The operation will be as follows: The posi- 
tion shown in full lines in Fig. 1 illustrates 
the pulley C D at its smallest and the pulley 
E F at its largest diameter. If it is now de- 
sired to increase the velocity of the shaft B 
relatively to that of A, assuming that the 
former is driven from the latter, the lever G’ 
is moved so as to cause the cone member C to 
approach the member D and the cone member 
¥ to recede from the member E. The extreme 
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extent of this movement in this direction is 
shown in dotted lines in Fig. 1. The effect 
produced on the belt is to cause it to travel 
axially with the movable cones and parallel 
to its own plane of rotation, andif it is a 
crossed belt it will remain uniformly tight at 
all velocity ratios of A and B, since the in- 
crease of the working diameter at one of the 
expansible pulleys is compensated by a de- 
crease in the working diameter at the other 
pulley. If it is desired to adjust the tight- 
ness of the belt, this may be effected by mov- 
ing the shaft A about the center of the shaft 
O, causing the shafts A and B to separate. 
In this movement the sleeve H will slide axi- 
ally on the shaft G, while the inclination of 
the latter will be slightly changed, the end 
bearings thereof working in the guides M 
and Q. 

Having now described our invention, what 
we claim as new, and desire to secure by Let- 
ters Patent, is as follows: 

1. In an expansible pulley, the combina- 
tion of a conical section fixed against lateral 
movement, a conical section movable later- 
ally, said conical sections comprising inter- 
calated bars or ribs, a conical sheath for the 
movable section inverted with respect to the 
same, and a sleeve to which the inner ends of 
the movable section are secured, substan- 
tially as set forth. 

2. In an expansible pulley, the combina- 
tion of a conical section fixed against lateral 
movement, a conical section movable later- 
ally, said conical sections comprising inter- 
calated bars or ribs, a conical sheath for the 
movable section inverted with respect to the 
same, a sleeve to which the inner ends of the 
movable section are secured, and means for 
moving said sleeve to vary the working diam- 
eter of the pulley, substantially as set forth. 

3. The combination of two expansible pul- 
leys, each comprising two intercalated con- 
ical sections, one section of each set being sta- 
tionary, the stationary element of one set be- 
ing reverse to that of the other set, whereby 
when the movable sections of both sets are 
moved longitudinally in one direction or the 
other the line of the working diameter of both 
pulleys will be shifted in parallelism, sub- 
stantially as set forth. 

4, The combination of two expansible pul- 
leys, each comprising two intercalated con- 
ical sections, one section of each set being 
stationary, the stationary element of one set 
being reverse to that of the other set, whereby 
when the movable sections of both sets are 
moved longitudinally in one direction or the 
other the line of the working diameter of both 
pulleys will be shifted in parallelism, and 
means for simultaneously shifting the mov- 
able section of each pulley, substantially as 
set forth. 

_ 6, The combination of two expansible pul- 
leys, each comprising two intercalated con- 
ical sections, one section of each set being 


being reverse to that of the other set, whereby 
when the movable sections of both sets are 
moved longitudinally in one direction or the 
other the line of the working diameter of both 
pulleys will be shifted in parallelism, a rock- 
shaft, and connections between said rock- 
shaft and the movable sections of both pul- 
leys, whereby the latter may be shifted simul- 
taneously, substantially as set forth. 

6. The combination of two expansible pul- 
leys, each comprising two intercalated con- 
ical sections, one section of each set being 
stationary, the stationary element of one set 
being reverse to.that of the other set, whereby 
when the movable sections of both sets are 
moved longitudinally in one direction or the 
other the line of the working diameter of both 
pulleys will be shifted in parallelism, and 
means for moving the pulleys toward and 
away from each other for adjusting the ten- 
sion of a belt between them, substantially as 
set forth. 

7. The combination of two expansible pul- 
leys, each comprising two intercalated con- 
ical sections, one section of each set being 
stationary, the stationary element of one set 
being reverse to that of the other set, whereby 
when the movable sections of both sets are 
moved longitudinally in one direction or the 
other the line of the working diameter of both 
pulleys will be shifted in parallelism, a rock- 
shaft, connections between the rock - shaft 
and the movable section of each pulley for 
shifting the same, and means for moving one 
pulley laterally with respect to the rock-shaft, 
whereby the tension of a belt may be varied, 
substantially as set forth. 

8. The combination of two expansible pul- 
leys, each comprising two intercalated con- 
ical sections, one section of each set being 
stationary, the stationary element of one set 
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being reverse to that of the other set, whereby - 


when the movable sections of both sets are 
moved longitudinally in one direction or the 
other the line of the working diameter of both 
pulleys will be shifted in parallelism, and a 
rock-shaft having arms which are attached 
to the movable section of each pulley and 
from which the rock-shaft will be supported, 
substantially as set forth. ; 

9. The combination of two expansible pul 
leys, each comprising two intercalated con- 
ical sections, one section of each set being sta- 
tionary, the stationary element of one set 
being reverse to that of the other set, where- 
by when the movable sections of both sets 
are moved longitudinally in one direction or 
the other the line of the working diameter of 
both pulleys will be shifted in parallelism, a 
rock-shaft having arms which are attached to 
the movable section of each pulley and from 
which the rock-shaft will be supported, and 
end bearings for said rock-shaft permitting 
vertical movements thereof, substantially as 
set forth. 

10. The combination of two expansible pul- 


stationary, the stationary-element of one set | leys, each comprising two intercalated con- 
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ical sections, one section of each set being sta- 
tionary, the stationary element of one set 
being reverse to that of the other set, where- 
by when the movable sections of both sets 
are moved longitudinally in one direction or 
the other the line of the working diameter of 
both pulleys will be shifted in parallelism, a 
rock-shaft having arms which are attached to 
the movable section of each pulley and from 
which the rock-shaft will be supported, end 
bearings for said rock-shaft permitting verti- 
cal movements thereof, and means for shift- 
ing one of the pulleys toward and away from 
the other to adjust the tension of a belt, caus- 
ing the ends of the rock-shaft to be moved in 


the bearings therefor, substantially as set. 


forth. 

11. The combination of two expansible pul- 
leys, each comprising two intercalated con- 
ical sections, one section of each set being sta- 
tionary, the stationary element of one set 
being reverse to that of the other set, where- 
by when the movable sections of both sets 
are moved longitudinally in one direction or 
the other the line of the working diameter of 
both pulleys will be shifted in parallelism, a 
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rock-shaft having arms which are attached to 
the movable section of each pulley and from 
which the rock-shaft will be supported, end 
bearings for said rock-shaft permitting verti- 
cal movements thereof, means for shifting 
one of the pulleys toward and away from the 
other to adjust the tension of a belt, causing 
the ends of the rock-shaft to be moved in the 
bearings therefor, and a power or work shaft 
with respect to which the adjustable pulley 
is radially movable, substantially as set forth. 

Thisspecification signed and witnessed this 
10th day of April, 1899. 

THOS. A. EDISON. 
This specification signed and witnessed this 


28th day of March, 1899. 
CHARLES M. JOHNSON. 


Witnesses to signature of Thomas A. Edi- 
son: 
J. Ff. RANDOLPH, 
ARCHIBALD G. REESE. 
Witnesses to signature of Charles M. John- 
son: ; 
THOMAS JEFFREY, 
JAMES ALEXANDER. 
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